Background: Scintigraphic image analysis of 99mTc-mertiatide mercaptoacetyltriglycine) clearance provides the determination of the blood flow, the tubular transit time and the excretion as well from both kidneys. Radiopharmaceutical routine recommends a radiochemical purity control before administration of the product to a patient. The main objective of this study is to develop a Mag-3 labeling procedure that fits better than the previous one in our daily routine production of radiopharmaceuticals. Methods: Increasing proportions of 99mTc-Mag-3 were measured during the heating and cooling steps of the Mag-3 labeling procedure. HPLC analysis was used to confirm the results of a rapid radiochemical quality control assay on standard ITLC-SG paper. Results: The reconstitution time takes 20-25 minutes from the harvest of pertechnetate to a ready-for-use calibrated patient syringe. The HPLC profile of 99mTc-Mag-3 including its minor impurities remains unchanged for 24-48 hours after reconstitution. Conclusions: The application of a programmable Peltier-directed device for heating/cooling provides a better control of the temperature course. The procedure proposed fully meets the labeling criteria recommended by the supplier and can be performed with a minimum of attention within a time-span that we formerly needed for solely the radiochemical purity control assay. Moreover, 99mTc-Mag-3 prepared in this way seems to be considerably more stable than mentioned in the manufacturer's instructions.
~TRODUCTION
EFFIOENT 99mTc-labeling of Mag-3 requires the incubation in boiling water immediately after addition of pertechnetate to the mertiatide vial followed by cooling down to room temperature in cold water, l Heating blocks without cooling facilities may operate inefficiently during heat transfer and unforced cooling-down is time-consuming. After radiolabeling, HPLC analysis is recommended by the manufacturer in order to quantify the radiochemical purity of the preparation before its administration to patients. 1 A simpler alternative is offered by TLC, but this assay requires about 3 hours for development of the reversed phase plates.l Also, differential extraction from Sep Pak C18 cartridges 2 is widely applied in daily practice. In fact, the preparation of 99mTc-Mag-3 is a rather laborious radiopharmaceutical protocol compared to tetrofosmin, 3 oxidronate (HDP) and the albumin-based polymers. Here, we describe the labeling of Mag-3 by putting the vial in a tight-fitting brass pig on top of an automated, Peltier-directed hotplate. The program of the device directs an unattended transfer from heating to forced cooling down. Measurement of the rates of heat transfer allows a detailed documentation of the temperature course. The time-dependent increase of the Mag-3 labeling efficiency is determined by means of rapid analysis on ITLC-SG paper. 4 As a result, the entire procedure takes as little as 20-25 minutes with an accurate logging of relevant data. Finally, we show by means of HPLC analysis that the labeling properties of 99mTc-Mag-3 prepared in this way remain unchanged for 2d d 8 hours after reconstitution.
MATERIALS AND METHODS

Preparation of 99mTc-Mag-3
Technescan | MAG3 (mertiatide, DRN 4334) was supplied as a ready-for-labeling kit (Tyco Healthcare, Mallinckrodt Medical, Petten, the Netherlands). 99mTc-pertechnetate was obtained daily from a 99Mo-carrying Utratechnekov | FM generator from the same supplier. Elutions of the generator and amounts added to the reaction vials were done in accordance with the instructions of the manufacturer. Amounts of 1-45000 MBq of 99mTc
were measured in a VDC-405 dose calibrator (Veenstra Instruments, Joure, the Netherlands). A ThermostatPlus (Eppendorff) was used for temperature control. A tightfitting brass pig (thickness 3 mm) provides efficient heating and cooling of the vial as well as an appropriate shielding from radiation. A dual-input thermocouple thermometer with data logging (Fluke 5411) was used to record the temperature course at the inside of a vial.
Radiochemical purity assay
The preparations under investigation were spotted on ITLC-SG strips (1 x 6.5 cm, Gelman, Ann Arbor, USA) at a 1 cm mark. The strips were developed in a mobile phase of 2-butanone/ethylacetate (40/60% v/v) 4 until the solvent front had reached the 5-6 cm marks. After chromatography, the labeling efficiencies were determined by means of a miniGITA scanning device controlled by the GITA v 1.64 computer program (Raytest, Hamburg, Germany). Alternatively, the strips were cut and the count rates of the upper and lower parts were determined in a Packard 5650 AutoGamma counter.
HPLC analysis
The HPLC equipment consists of a Gilson 234 autosampler, a binary HPLC pump (Perkin Elmer series 200), a guarded Supelcosil LC 18-S column (250 • 4.6 mm, 5/.tm; Supelco) and a Radiomatic 525TR detector with a 500/Jl cell (Packard). The mobile phases were 0.05 M NaH2PO4 pH 4.5 (A) and H20/CH3OH (10/90% v/v, B). A linear gradient (100% A -100% B) was applied during 20 minutes followed by 100% B for 5 minutes at a flow rate of 1 ml/min. The eluant was mixed with an equal volume of Ultima FIo-AP liquid scintillation fluid (Packard) before entering the Radiomatic detector. Injected volumes varied between 10 and 100/1l. Quantifications of the analyses were performed by means of Flow-one for Windows v3.61 (Packard).
RESULTS
Preparation and instant quality control of 99mTc-Mag-3
The determination of labeling efficiencies during the formation of the 99mTc-Mag-3 conjugate requires an instant method for the measurement of the radiochemical purity. Instant thin-layer silica gel strips (ITLC-SG) are widely used for these purposes. For the appropriate separation of 99mTc-Mag-3 from unbound pertechnetate, these strips can be developed in a mobile phase consisting of a mixture of 40% (v/v) 2-butanone (also known as MEK) and 60% (v/v) ethylacetate 4 (see also Fig. la) . In view of the fair solubility of water in these solvents, the strips should be thoroughly dried in a stream of hot air after spotting and before the chromatography (Fig. lb and c) .
Immediately after addition of pertechnetate to mertiatide, the vial has to be boiled in order to ensure a proper complex formation. The temperature of 100~ indicated by the heating block applied thus far turned out upon measurement within the vial to vary between 110~ and 120~ in practice, being a trigger for a more reliable procedure. Therefore, we tested a "phantom" vial placed in a tight-fitting brass pig on top of a Peltier-directed heating/cooling device. We observed that the brass pig itself reached a temperature of 90~ at 8 minutes after starting the hotplate program (Fig. 2) . Preheating the
